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DISPENSING TIP 

[0001] The present invention is generally related to a 
control drop dispensing system and is more particularly 
directed to a dispensing tip for enabling the formation of 
small uniform droplets of a liquid formulation. 

[0002] Heretofore, many types of dispenser tips have been 
utiliZed for the purpose of transferring accurately measured 
small droplets of liquid. 

[0003] One of the primary problems encountered With 
dispensing small droplets of ?uid occurs as a result of the 
physical phenomenon of interfacial tension and surface 
energy. Alone or in combination, these tWo phenomenon (if 
they can be differentiated) cause a droplet being forced out 
of the dispenser tip to enlarge in siZe until it is of a Weight 
to overcome the Work of adhesion betWeen the liquid and the 
dispenser surface. 

[0004] Droplet siZe is dependent upon many factors and is 
often larger than the amount of liquid formulation desired to 
be dispensed. 

[0005] Anumber of dispensing tips have been designed to 
provide small droplets to separate off the tip of a dispenser 
Without a great deal of success. 

[0006] The present invention provides for dispensing tip 
providing the uniform droplet formation Without an elabo 
rate noZZle/dispenser tip construction. 

SUMMARY OF THE INVENTION 

[0007] A dispensing tip in accordance With the present 
invention generally includes a body suitable for attachment 
to a dispensing bottle along With a noZZle having a lumen 
therethrough for How of liquid formation and an egress 
ori?ce in ?uid communication With the lumen for formation 
of the droplets. 

[0008] A surface revolution surrounding the egress ori?ce 
is provided for enabling droplet separation from the egress 
ori?ce. In this manner, uniform droplet formation is effected 
Which can be independent of dispenser tip orientation during 
droplet dispensing. 

[0009] Preferably, the surface of revolution is a concave 
arcuate surface Which depends from the egress ori?ce. 

[0010] In order to further control ?uid ?oW from the body 
through the lumen, an ingress ori?ce may be provided Which 
is in ?uid communication With the lumen for controlling 
passage of the liquid formulation from the dispensing bottle 
and into the lumen. 

[0011] Preferably, the concave arcuate surface abuts the 
egress ori?ce in order to minimiZe surface area onto Which 
a formed droplet can adhere. 

[0012] To further enhance a sharp demarcation betWeen 
the arcuate surface and the egress ori?ce, the arcuate surface 
may depend from the egress ori?ce and angle of about 60°. 

[0013] Preferably, the egress ori?ce has a diameter equal 
to a diameter of the lumen and the ingress ori?ce has a 
diameter less than the lumen diameter. 

[0014] A closure may also be provided having an inside 
conveX depending surface for sealing the egress ori?ce 
Without contact With the concave arcuate surface. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The advantages and features of the present inven 
tion Will be better understood by the folloWing description 
When considered in conjunction With the accompanying 
draWings of Which: 

[0016] FIG. 1 is a cross sectional vieW of a prior art 
dispensing tip illustrating the problems of uniform droplet 
formation; 

[0017] FIG. 2 is a dispensing tip in accordance With the 
present invention generally shoWing a body With a noZZle 
having a lumen therethrough, an egress ori?ce and a concave 
arcuate surface of revolution about the egress ori?ce Which 
enables separation of droplets Without signi?cant contact 
With the noZZle in order to prevent a groWing of the droplet 
siZe due to interfacial effects; and 

[0018] FIG. 3 is a cross sectional vieW of the dispensing 
tip shoWn in FIG. 2 to further illustrate a closure With an 
inside conveX depending surface for sealing the egress 
ori?ce Without contact With the concave arcuate surface. 

DETAILED DESCRIPTION 

[0019] With reference to FIG. 1, there is shoWn a prior art 
dispensing tip 10 including a body 12 suitable for attach 
ment to a bottle 14 and having a lumen 16 in ?uid commu 
nication With an egress ori?ce 20. 

[0020] As illustrated, droplet formation caused by squeeZ 
ing of the bottle 14 thus forcing a ?uid through the lumen 16 
and ori?ce 20 creates a droplet 24 Which by either capillary 
or surface tension adheres to a surface 28 surrounding the 
egress ori?ce thus enabling the droplet 24 to groW in siZe 
depending upon the angular orientation of the dispensing tip 
10 as indicated by the arroW 32. 

[0021] With reference to FIG. 2, there is shoWn a dis 
pensing tip 40 in accordance With the present invention 
Which also includes a body 42 suitable for attachment to a 
bottle 44 Which includes a noZZle 48 having a lumen 
therethrough for the How of a liquid formulation and an 
egress ori?ce 54 in ?uid communication With the lumen 50 
for the formation of a droplet 58. A concave arcuate surface 
of revolution 62 about the egress ori?ce 54 enhances droplet 
58 formation of uniform siZe independent of dispensing tip 
40 orientation is indicated by an arroW 66. 

[0022] With the arcuate surface 62 abutting the egress 
ori?ce 54, as more clearly shoWn in FIG. 3, little surface 
area is provided for causing droplet groWth due to capillary 
and surface tension effects as is the case With the prior art 
dispensing tip 10 shoWn in FIG. 1. 

[0023] In order to control passage of liquid formulation 
from a bottle 44 and through the lumen 50, an ingress ori?ce 
70 is provided an in ?uid communication With the lumen 50 
With the ingress ori?ce 70 having a diameter smaller than a 
diameter of the lumen 50. As shoWn, the egress ori?ce 54 
may have a diameter equal to the lumen 50 diameter. 

[0024] The ingress ori?ce 70 prevents from over pressur 
ing the lumen 50 With liquid formulation, thus further 
enhancing uniform droplet 58 formation. In that regard, the 
ratio of the lumen 50 diameter to the ingress ori?ce 70 
diameter is preferably betWeen about 3 and 4. More spe 
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ci?cally, as an example, the lumen 50 diameter may be about 
0.02 inches and the egress ori?ce 70 diameter may be about 
0.006 inches. 

[0025] In order to further enhance separation of the droplet 
58 from the egress noZZle 54 Without signi?cant contact With 
the arcuate surface 62, the arcuate surface may be disposed 
and depend from the egress ori?ce 54 at an angle of about 
60°, as illustrated in FIG. 3. 

[0026] This con?guration enables the dispensing tip 40 to 
dispense betWeen about 10 microliters and 20 microliters of 
liquid formulation, preferably an ophthalmic solution into an 
eye (not shoWn). 
[0027] Since With prior art devices, a typical drop siZe is 
betWeen about 20 microliters and 50 microliters. The dis 
pensing tip 40 enables the better control of ophthalmic 
solution droplet siZe Which in turn provides for less systemic 
side effects from overdosing the eye and less product Waste. 

[0028] To further enhance droplet separation, the dispens 
ing tip 40 may be formed With a plastic having a loW surface 
energy, plasma treated, or coated With a loW surface energy 
material. 

[0029] As shoWn in FIG. 3, the dispensing tip 40 may 
include a closure 76 Which includes an inside conveX surface 
78 for sealing the egress ori?ce 54 Without contact With the 
concave arcuate surface 62. This arrangement prevents any 
contamination of the surrounding arcuate surface 62 Which 
may further prevent adhesion of droplets 58 thereto. 

[0030] Although there has been hereinabove described a 
speci?c dispensing tip in accordance With the present inven 
tion for the purpose of illustrating the manner in Which the 
invention may be used to advantage, it should be appreciated 
that the invention is not limited thereto. That is, the present 
invention may suitably comprise, consist of, or consist 
essentially of the recited elements. Further, the invention 
illustratively disclosed herein suitably may be practiced in 
the absence of any element Which is not speci?cally dis 
closed herein. Accordingly, any and all modi?cations, varia 
tions or equivalent arrangements Which may occur to those 
skilled in the art, should be considered to be Within the scope 
of the present invention as de?ned in the appended claims. 

1. A dispensing tip comprising: 

a body suitable for attachment to a dispensing bottle; 

a noZZle having a lumen therethrough for How of a liquid 
formulation and an egress ori?ce in ?uid communica 
tion With said lumen for the formation of droplets; and 

a subtending concave arcuate surface of revolution about 
said egress ori?ce and depending therefrom. 

2. A dispensing tip according to claim 1 Wherein said 
egress ori?ce has a diameter equal to a diameter of said 
lumen. 

3. The dispensing tip according to claim 2 further com 
prising an ingress ori?ce in ?uid communication With said 
lumen for controlling passage of said liquid formulation 
from the dispensing bottle and into said lumen. 
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4. The dispensing tip according to claim 3 Wherein said 
ingress ori?ce has a diameter smaller than a diameter of said 
lumen. 

5. The dispensing tip according to claim 4 Wherein a ratio 
of the lumen diameter to the ingress ori?ce diameter is 
betWeen about 3 and about 4. 

6. The dispensing tip according to claim 5 Wherein the 
lumen diameter is about 0.02 inches and the ingress ori?ce 
diameter is about 0.006 inches. 

7. The dispensing tip according to claim 1 Wherein the 
concave arcuate surface abuts the egress ori?ce. 

8. The dispensing tip according to claim 7 Wherein the 
concave arcuate surface depends from said egress ori?ce at 
an angle of about 60°. 

9. The dispensing tip according to claim 1 further com 
prises a closure With an inside conveX depending surface for 
sealing said egress ori?ce Without contact With the concave 
arcuate surface. 

10. A dispensing tip comprising: 

a body suitable for attachment to a dispensing bottle; 

a noZZle having a lumen therethrough for How of liquid 
formulation and an egress ori?ce in ?uid communica 
tion With said lumen for formation of droplets; 

a surface of revolution subtending and surrounding said 
egress ori?ce for enhancing droplet separation from 
said egress ori?ce. 

11. The dispensing tip according to claim 10 Wherein said 
egress ori?ce has a diameter equal to a diameter of said 
lumen. 

12. The dispensing tip according to claim 11 further 
comprising an ingress ori?ce in ?uid communication With 
said lumen for controlling passage of said liquid formulation 
from the dispensing bottle and into said lumen. 

13. The dispensing tip according to claim 12 Wherein said 
ingress ori?ce has a diameter smaller than a diameter of said 
lumen. 

14. The dispensing tip according to claim 13 Wherein a 
ratio of the lumen diameter to the ingress ori?ce diameter is 
betWeen about 3 and about 4. 

15. The dispensing tip according to claim 14 Wherein the 
lumen diameter is about 0.02 inches and the ingress ori?ce 
diameter is about 0.006 inches. 

16. The dispensing tip according to claim 10 Wherein the 
surface of revolution abuts the egress ori?ce. 

17. The dispensing tip according to claim 16 Wherein the 
surface of revolution depends from said egress ori?ce at an 
angle of about 60°. 

18. The dispensing tip according to claim 17 Wherein the 
surface of revolution is arcuate and depends from said egress 
ori?ce. 

19. The dispensing tip according to claim 18 further 
comprising a closure With an inside conveX depending 
surface for sealing said egress ori?ce Without contact With 
the concave arcuate surface. 


